TITLE OF THE INVENTION 
ROLL-LIKE PRINTING PAPER, VIDEO PRINTER 
USING SUCH ROLL-LIKE PRINTING PAPER AND METHOD OF 
DETECTING REMAINING QUANTITY OF PRINTING PAPER 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention generally relates to a roll-like printing 
paper wound around a paper spool, a video printer using such roll-like 
printing paper and a method of detecting a remaining quantity of a roll- 
like printing paper. More particularly, this invention relates to a roll-like 
printing paper having a detection portion formed on a paper spool to 
detect a rotation of the paper spool wherein the rotation of the paper spool 
can be detected by the detection portion and a video printer and a method 
of detecting a remaining quantity of a printing paper in which a rotation of 
a paper spool of this roll-like printing paper is detected and an alarm is 
displayed if it is determined based on the detected paper spool rotation 
that the remaining quantity of the roll-like printing paper approaches to 
its end. 

Description of the Related Art: 

Heretofore, there has been a video printer capable of printing a 
color image on a printing paper about the size of a postal card. This video 
printer may use an ink ribbon having a sublimation dye or a molten 
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pigment coated thereon. FIG. 1 shows an example of an ink ribbon using 
a sublimation dye. 

As shown in FIG. 1, this ink ribbon 55 may comprise a ribbon 
body 56 formed of a belt-like transparent film and thermal dye belts 57 of 
predetermined length coated (printed) along the longitudinal direction of 
the ribbon body at a constant interval repeatedly. As the dye belts, there 
may be generally used yellow (Y) dye belts 57Y, magenta (M) dye belts 57M 
and cyan (C) dye belts 57C which are complementary colors. A picture 
change sensor mark 60Y may be formed on a vacant area 58Y provided 
ahead of the Y dye belt 57Y, and color change sensor marks 60M, 60C 
may be respectively formed on vacant areas 58M, 58C respectively 
provided ahead of the M dye belt 57M and the C dye belt 57C. 

FIG. 2 is a diagram showing a video printer having an ink 
ribbon and a printing paper loaded thereon. The ink ribbon 55 of 
predetermined length may be wound around a supply spool 62, and a tip 
end thereof may be wound around a take-up spool 63. A roll-like printing 
paper 71 may be rotatably attached to a printing paper roll presser, not 
shown, through a paper spool 70. A thermal head 68 serving as a print 
head and a sensor mark detection means 72 for detecting the sensor 
marks 60Y, 60M, 60C may be disposed between the pair of spools 62, 63. 
A platen roller (platen) 69 may be disposed on the opposite side of the 
thermal head 68 across the ink ribbon 55. The platen 69 may cause the 
ink ribbon 55 to be urged against the thermal head 68, and may transport 
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the printing paper 71 inserted between the platen 69 and the ink ribbon 
55 in cooperation with transport rollers 73, 74. 

Such video printer 75 should perceive that the roll-like printing 
paper 7 1 approaches to its end after the printing paper was supplied from 
the platen 69 or the like and the rewinding of the printing paper was 
finished. To this end, there has hitherto been proposed a method of 
perceiving the portion near the end of the printing paper 7 1 by a plurality 
of detection marks 77 formed near the end of the printing paper 7 1 as 
shown in FIG. 3 or a plurality of perforations 78 perforated near the end of 
the printing paper 71 so as to be detected by an optical sensor as shown 
in FIG. 4. FIGS. 3 and 4 are diagrams showing the roll-like printing paper 

from the rear side. 

According to the method of perceiving the end of the printing 
paper by marks provided near the end of the printing paper or by the 
perforations that can be perceived by the optical sensor, additional 
manufacturing process such as forming the detection marks 77 on the 
roll-like printing paper continuously manufactured or forming the 
perforations 78 that can be perceived by the optical sensor should be 
required. Unavoidably, there arises a problem that the number of 
production process increases to lower a production efficiency . 

Also, since the whole of the printing paper cannot be used 
because the printing paper has the portion in which the marks 77 are 
formed or the perforations 78 are formed, a loss of printing paper may 



increase. Further, since the end of the printing paper is perceived by the 
marks or the perforations formed near the end of the printing paper, even 
though the end of the printing paper can be perceived, a remaining 
quantity of printing paper could not be perceived in advance. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a roll-like 
printing paper in which the approach of the printing paper to the end can 
be detected and displayed without effecting special processing on the 
printing paper additionally to thereby solve the above-mentioned 
problems, a video printer using such roll-like printing paper and a 
method of detecting a remaining quantity of a printing paper. 

A roll-like printing paper according to this invention is a roll- 
like printing paper wound around a paper spool in which the paper spool 
has formed thereon a detection portion for detecting a rotation. 

A video printer according to the present invention comprises a 
detection portion provided on a paper spool around which a printing 
paper is wound so as to detect a rotation of the paper spool, a rotation 
detection means for detecting the rotation of the paper spool by the 
detection portion and a control means for determining based on the paper 
spool rotation detected by the rotation detection means whether or not a 
remaining quantity of the roll-like printing paper wound around the 
paper spool approaches to the end and displaying a first alarm on a 
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display means if the remaining quantity of the roll-like printing paper 
approaches to the end. 

A printing paper remaining quantity detection method 
according to the present invention comprises the step of detecting a 
rotation of a paper spool around which a printing paper is wound, 
determining based on the detection rotation of the paper spool whether or 
not the remaining quantity of the roll-like printing paper wound around 
the paper spool approaches to the end and displaying an alarm on a 
display means if it is determined that the remaining quantity of the roll- 
like printing paper approaches to the end. 

The roll-like printing paper according to the present invention 
may become possible to detect the rotation of the paper spool by the 
detection portion provided on the paper spool. 

In the video printer according to the present invention, when 
the rotation detection means detects the rotation of the paper spool by the 
detection portion provided on the paper spool, it is determined by the 
control means based on the detected rotation of the paper spool whether 
or not the remaining quantity of the roll- like printing paper wound 
around the paper spool approaches to the end. If it is determined that the 
remaining quantity of the roll-like printing paper approaches to the end, 
then the display means displays a first alarm. 

The printing paper remaining quantity detection method 
according to the present invention comprises the step of detecting the 
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rotation of the paper spool around which the printing paper is wound, 
determining based on the detected rotation of the paper spool whether or 
not the remaining quantity of the roll-like printing paper wound around 
the paper spool approaches to the end and displaying the alarm by the 
display means if it is determined that the remaining quantity of the roll- 
like printing paper approaches to the end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing an example of an ink ribbon using 

a sublimation dye; 

FIG. 2 is a diagram showing a video printer having a printing 
paper and an ink ribbon loaded thereon according to the prior art; 

FIG. 3 is a diagram showing a printing paper in which detection 
marks are formed near the end of the printing paper; 

FIG. 4 is a diagram showing a printing paper in which 
perforations that can be detected by an optical sensor are perforated near 
the end of the printing paper; 

FIG. 5 A is an elevational side view illustrating an example in 
which a paper spool of a roll-like printing paper and a printing paper have 
the same width according to the present invention; 

FIG. 5B is a front view thereof; 

FIG. 6 is a perspective view illustrating a paper spool of a roll- 
like printing paper; 
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FIG. 7 is an elevational side view illustrating an example in 
which a paper spool of a roll-like printing paper and a printing paper 
according to the present invention have different widths; 

FIG. 8 is an elevational side view illustrating a rotation detector 
according to the present invention; 

FIG. 9 is a cross-sectional view taken along the line A - A in FIG. 

8; 

FIG. 10 is an elevational side view illustrating the state in which 
the roll-like printing paper wound around the paper spool is attached to 
the printing paper roll pressers; 

FIG. 1 1 is an elevational side view illustrating the state in which 
the notch of the paper spool is detected by the rotation detector; 

FIGS. 12A to 12C are respectively diagrams of waveforms of 
outputs from the detection optical sensor for detecting the rotation of the 
roll-like printing paper; 

FIG. 13 is a diagram showing an example of an ink ribbon using 
a sublimation dye; 

FIG. 14 is a diagram showing a cartridge housing therein an ink 
ribbon and a video printer having loaded thereon a printing paper; 

FIG. 15 is a block diagram showing a printer control circuit; 

FIG. 16 is a flowchart to which reference will be made in 
explaining an operation of a video printer according to the present 
invention; 
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FIG. 17 is a perspective view illustrating a paper spool detection 
portion according to a second embodiment of the present invention; and 

FIG. 18 is an elevational side view illustrating a rotation 
detection means according to the second embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A roll-like printing paper and a video printer using such roll-like 
printing paper according to embodiments of the present invention will 
hereinafter be described with reference to the drawings. 

FIG. 5 A is an elevational side view illustrating an example in 
which a paper spool of a roll-like printing paper and a printing paper 
according to the present invention have the same width. FIG. 5B is a front 
view thereof. As shown in FIGS. 5 A and 5B, a printing paper 3 having the 
same width may be wound around a paper spool 2, and the paper spool 2 
may have formed on one side thereof a notch 2a serving as a detection 
portion to detect the rotation of the printing paper. FIG. 6 is a perspective 
view showing the paper spool of the roll-like printing paper. The paper 
spool 2 of the printing paper may have formed at its one end the notch 2a 
serving as the rotation detection portion. FIG. 7 is an elevational side view 
showing an example in which a paper spool and a printing paper may 
have different width. A printing paper 3' having a width narrower than 
that of the paper spool 2 may be wound around the paper spool 2. 
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FIG. 8 is an elevational side view showing a rotation detector 
serving as a printing paper rotation detection means. FIG. 9 is a cross- 
sectional view taken along the line A- A in FIG. 8. The paper spool 2 of the 
roll-like printing paper may be rotatably supported by a pair of printing 
paper roll pressers 5, 6. A pair of printing paper roll pressers 5, 6 may 
comprise shaft portions 5a, 6a and flange portions 5b, 6b formed around 
the shafts 5a, 6a. 

The printing paper roll presser 5 on the side of a rotation 
detector may have a through-hole 5c for detecting the rotation of the 
paper spool 2 bored at its inside portion of the flange portion 5b of the 

shaft portion 5a. 

A lever 8 of a rotation detector 7 serving as the rotation 
detection means may be supported within the shaft 5a of the printing 
paper roll presser 5 such that the lever 8 can be rotated (swung) about a 
pin 9 freely. The lever 8 may be shaped as an L-letter as seen from the side, 
and may comprise an L-letter-like contact 8a of the tip end and a 
detection portion 8b of the rear end. The contact portion 8a of the lever 8 
may be translated into the through-hole 5c of the printing paper roll 
presser 5 under spring force of a spring 10 so that its tip end may be 
protruded from the through-hole 5c. On the other hand, the detection 
portion 8b of the other end of the lever 8 can be translated into or 
translated back from a detection optical sensor 12 as the lever 8 is rotated 
(swung). Then, the lever 8, the spring 10 and the detection optical sensor 
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12 may constitute the rotation detector 7. According to the present 
invention, the rotation detector 7 may detect the rotation of the paper 
spool 2 from the notch 2 a. If it is determined that the remaining quantity 
of the printing paper approaches to the end, then the printing paper 
remaining quantity alarm may be displayed. 

FIG. 10 is an elevational side view showing the manner in which 
the roll-like printing paper 3 wound around the paper spool 2 is attached 
to the printing paper roll pressers 5,6. The paper spool 2 of the roll-like 
printing paper 3 may be rotatably engaged with the outer peripheries of 
the tip end portions of the shaft portions 5a, 6a of the printing paper roll 
pressers 5,6. When other portion than the notch 2a of the paper spool 2 
opposes the through-hole 5c portion of the printing paper roll presser 5, 
the tip end of the contact portion 8a of the lever 8 may be brought in 
contact with the inner circumferential surface of the paper spool 2, 
whereby the contact portion 8a may be moved in the lower direction. 
Concurrently therewith, the detection portion 8b may be moved in the 
upper direction and may be entered into the detection optical sensor 12. 

Then, as shown in FIG. 11, when the paper spool 2 is rotated in 
accordance with the supply of the roll-like printing paper 3 to cause the 
notch 2a of the paper spool 2 to oppose the through-hole 5c portion of the 
printing paper roll presser 5, the tip end of the contact portion 8a of the 
lever 8 may enter into the notch 2a of the paper spool 2 to come in contact 
with the printing paper 3, whereby the contact portion 8a of the lever 8 
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may be moved in the upper direction. Concurrently therewith, the 
detection portion 8b of the lever 8 may be moved in the lower direction 
and thereby detached from the detection optical sensor 12. As described 
above, when the paper spool 2 is rotated once, since the detection portion 
8b of the lever 8 may be entered into and retreated from the detection 
optical sensor 12 once, the detection optical sensor 12 may generate 
pulses in accordance with the rotation of the paper spool 2. Incidentally, 
while the detection optical sensor 12 is used as the rotation detection 
means as described above, the present invention is not limited thereto, 
and a microswitch can of course be used. Moreover, while the lever 8 can 
be freely rotated (swung) about the pin 9 as described above, the present 
invention is not limited thereto, and the pin 9 need not be provided and 
the projected portion of the lever 8 may be brought in contact with the 
inner surface of the paper spool 2, whereby this projected portion may 
permit the lever 8 to freely rotate (swing). 

The manner in which the rotation of the roll-like printing paper 
is detected will be described next. FIGS. 12A to 12C are respectively 
diagrams of waveforms of outputs outputted from the optical sensor 
which can detect the rotation of the roll-like printing paper. The waveform 
of the output outputted from the optical sensor may delicately change in 
accordance with a winding diameter of the printing paper. As shown in 
FIG. 12A, for example, when the use of the roll-like printing paper is 
started, the winding diameter of the printing paper is large so that the 
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printing paper 3 and the paper spool 2 are rotated slowly, thereby 
resulting in a pulse spacing Ts being increased. As shown in FIG. 12B, as 
the printing paper has been in use, the winding diameter of the printing 
paper decreases so that the rotational speed of the printing paper 3 and 
the paper spool 2 may increase, thereby resulting in a pulse spacing Tm 
being decreased progressively. Then, as shown in FIG. 12C, when the 
winding of the printing paper is ended, the winding diameter of the 
printing paper becomes minimum so that the rotational speed of the 
printing paper and the paper spool become maximum, thereby resulting 
in a pulse spacing Te being made shortest. In this manner, the remaining 
quantity of the printing paper 3 can be perceived by measuring the pulse 
spacing T (Ts, Tm, Te). Incidentally, a print time of a printer shown in FIG. 
12C may be a time during which a color may be printed on the printing 
paper 3 by heating an ink ribbon 15 with a thermal head 29 while the 
printing paper 3 inserted between a platen 3 1 and an ink ribbon 15, 
which will be described later on, is being moved. 

A video printer for printing a color image on a printing paper 
may use an ink ribbon with a sublimation dye or a molten pigment coated 
thereon. FIG. 13 is a diagram showing an example of an ink ribbon using 
a sublimation dye. The ink ribbon 15 may include a ribbon body 16 made 
of a belt-like transparent film on which thermal dye belts having a length 
Wa may be sequentially and repeatedly coated (printed) along the 
longitudinal direction of the ribbon body 16 at a constant interval. The 
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dye belts may be generally complementary colors. There may be used a 
yellow (Y) dye belt 17Y, a magenta (M) dye belt 17M and a cyan (C) dye belt 
17C. 

A picture change sensor mark 20 having predetermined width 
and length may be formed within a vacant area 19Y located ahead of the 
Y dye belt 17Y at substantially the center position of an ink ribbon width 
W. Moreover, color change sensor marks 21 having predetermined width 
and length from the upper end face of the ink ribbon may be formed 
within vacant areas 19M, 19C located ahead of the M dye belt 17M and 
the C dye belt 17C. 

FIG. 14 is a diagram showing a video printer to which a 
cartridge housing the ink ribbon and the printing paper are attached. The 
ink ribbon 15 may be housed within a cartridge 25 shown by a dot-and- 
dash line in FIG. 14 and loaded onto a video printer 24 when the ink 
ribbon is in use. The paper spool 2 of the roll-like printing paper 3 may be 
rotatably attached to the printing paper roll pressers 5, 6. In this video 
printer 24, when the cartridge 25 is loaded onto the printer body, a 
thermal head 29 serving as a print head and a sensor mark detection 
means 30 for detecting the above-mentioned sensor marks 20, 2 1 may be 
disposed between a pair of spools 26, 27 of the cartridge 25. As illustrated 
in FIG. 14, a light- emitting portion 30A and a light-receiving portion 30B 
may constitute the sensor mark detection means 30. 

A platen roller (platen) 3 1 may be located on the opposite side of 



the thermal head 29 across the ink ribbon 15. The platen 3 1 may urge the 
ink ribbon 15 against the thermal head 29, and may transport the 
printing paper 3 stretched between the platen 3 1 and the ink ribbon 15 in 
cooperation with transport rollers (not shown). 

FIG. 15 is a block diagram of a printer control circuit. Initially, 
when the cartridge 25 is loaded onto the body of the video printer 24, a 
cartridge detection sensor (not shown) may detect this loading state. 
When the loading state is detected, the ink ribbon is rewound. 

To this end, under control of a printer control section 35, a pair 
of ribbon winding and rewinding motors, not shown, are driven to rewind 
the ink ribbon. After the ink ribbon was wound and the sensor marks 20, 
2 1, or the like were perceived by the sensor mark detection means 30, the 
ink ribbon is rewound and the printer control circuit is placed in the 
standby mode at a time in which the sensor mark 20 is detected again. 
This may become a print standby mode. 

At the same time this ribbon loading processing is executed, the 
printer control section 35 may output a printing paper feed processing 
signal to a printing paper control section 37. In response to the feed 
processing signal from the printing paper control section 37, a platen 
motor control section 38 may drive a platen motor 32 such that the 
printing paper 3 may be wound around the platen 3 1 or that the platen 3 1 
to which the printing paper 3 was wound may be rotated up to the print 
start position (standby position). 
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When a print instruction is issued from a key input section 
(operation panel section) 40 and this print instruction is entered into the 
printer control circuit, a print start instruction signal may be supplied to 
the printer control section 35. When the print start instruction signal is 
supplied to the printer control section 35, initially, a read instruction of a 
printed signal may be supplied through a print control section 4 1 to an 
interface 42, whereby print information from a signal source connected to 
this interface 42 may be stored in a video memory 43. When print 
information is video print data, a printed signal may be a video signal. 
When print information is digital print data, a printed signal may be a 
digital signal conforming to the SCSI format and the GP-IB format. 

The memorized print information may be processed by a print 
information arrangement section 45 in a variety of image processing 
fashions suitable for printing. This image processing may cover a 
processing in which image information may be converted into respective Y, 
M, C correction signals to the correction processing based on image 
correction coefficients (coefficients used to correct a print density and a 
color tone). 

Although print information read out from the print information 
arrangement section 45 is supplied to the thermal head 29 serving as the 
print head, only print information (Y signal, M signal and C signal) 
corresponding to colors (Y, M, C) of dyes formed on the ink ribbon may be 
read out, and image contents based on such print information may be 
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printed on the printing paper 3 in a surface- sequential scanning fashion. 
To this end, the platen 3 1 may be rotated by a predetermined angle at 
every color in the opposite direction to return the printing paper 3 to the 
print start position. 

On other hand, when a print start instruction signal is supplied 
to the printer control section 35 from the key input section (operation 
panel section) 40, the printer control section 35 may output a rotation 
detection timer start signal for detecting the rotation of the printing paper 
3 to the printing paper control section 37, and also may output a feed 
processing signal of the printing paper 3. In response to the feed 
processing signal supplied thereto from the print control section 35 
through the printing paper control section 37, a platen control section 38 
may drive the platen motor 32 of the platen 31 to rotate the platen 31. 

When the platen 31 is rotated, the roll-like printing paper 3 
may be supplied and the paper spool 2 may be rotated concurrently. 
When the paper spool 2 is rotated, the notch 2a of the paper spool 2 also 
may be rotated and the lever 8 of the rotation detector 7 also may be 
swung concurrently so that the rotation of the paper spool 2 can be 
detected by the detection optical sensor 12. A rotation detection signal 
from the rotation detector 7 may be inputted to a printing paper rotation 
detection and determination section 47, in which it may be counted by a 
rotation detection timer, not shown, to thereby judge an available 
quantity of the printing paper 3 . A signal from the printing paper rotation 
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detection and determination section 47 may be outputted to the printing 
paper control section 37. If it is determined by the printing paper rotation 
detection and determination section 47 based on the rotation detection 
signal from the rotation detector 7 that the remaining quantity of the 
printing paper approaches to its end, then a printing paper end message, 
which is a first alarm, may be displayed on a display section 48 formed of 
a two-dimensional liquid-crystal display element or an LED (light- 
emitting diode) serving as a display means under control of the outputted 
signal from the printing paper control section 37. 

FIG. 16 is a flowchart to which reference will be made in 
explaining an operation of a video printer according to the present 
invention. 

As shown in FIG. 16, initially, at a step 101, the tip ends of the 
shaft portions 5a, 6a of the pair of printing paper roll pressers 5, 6 may be 
inserted into the paper spool 2 of the roll-like printing paper 3 and set. 
Then, the printing paper 3 may be wound around the platen 31, and the 
platen 3 1 around which the printing paper 3 was wound may be rotated 
up to the printing start position (standby position). Control goes to the 
next decision step 102, whereat it is determined whether or not the 
printing start instruction is issued. If the printing start instruction is 
issued as represented by a YES at the decision step 102 under the 
printing start instruction standby state, then control goes to a step 103, 
whereat the rotation detection timer for detecting the rotation of the 
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printing paper 3 may be set, and then started. Then, control goes to a step 
104, whereat the platen motor 32 may be driven to rotate the platen 3 1 to 
supply the roll-like printing paper 3, thereby resulting in the printing 
operation being started. When the printing paper 3 is supplied, the paper 
spool 2 may be rotated and the notch 2a of the paper spool 2 may also be 
rotated so that the lever 8 of the rotation detector 7 also may be swung 
concurrently. As a consequence, the rotation detector 7 can detect the 
rotation of the paper spool 2 by detecting the swinging of the lever 8 with 
the detection optical sensor 12. 

Then, it is determined at the next decision step 105 whether or 
not the notch 2a serving as the rotation detection portion for detecting the 
rotation of the paper spool 2 of the roll-like printing paper 3 is detected by 
the lever 8 of the rotation detector 7. If the notch 2a of the paper spool 2 is 
detected by the lever 8, then the pulse time spacing is detected. Then, 
control goes to the next decision step 106, whereat it is determined based 
on the pulse time spacing thus detected whether or not the remaining 
quantity of the roll-like printing paper 3 is small, i.e. whether or not the 
roll-like printing paper 3 approaches to its end. If it is determined at the 
decision step 106 based on the pulse time spacing thus detected that the 
remaining quantity of the roll- like printing paper 3 is small, i.e. that the 
roll-like printing paper 3 approaches to its end, then control goes to a step 
107, whereat an alarm message indicating "REMAINING QUANTITY OF 
PRINTING PAPER IS SMALL", which is the first alarm, may be displayed 
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on the display section 48. 

Then, control goes to the next decision step 108, whereat it is 
determined whether or not the printing is finished. If the printing is ended 
as represented by a YES at the decision step 108, then control goes to a 
step 109, whereat a: printing stop operation is executed. Then, control 
goes back to the step 102, whereat the video printer is placed in the print 
start instruction standby mode. 

If on the other hand it is determined at the decision step 105 
that the notch 2a of the paper spool 2 is not detected by the lever 8 of the 
rotation detector 7, then control goes to the next decision step 1 10. At the 
decision step 1 10, it is determined whether or not the rotation detection 
timer overflows. If the rotation detection timer overflows as represented 
by a YES at the decision step 1 10, then control goes to a step 111, 
whereat an alarm message indicating "PRINTING PAPER IS NOT 
CORRECT", which is a second alarm, may be displayed on the display 
section 48. Since the notch 2a is formed on one side of the paper spool 2, 
if the paper spool 2 of the roll- like printing paper 3 is attached to the 
incorrect direction or if a paper spool having no notch provided as a 
detection portion is attached, then the notch 2a cannot be detected at all, 
and hence the rotation detection timer overflows, thereby resulting in the 
alarm being displayed. 

If it is determined at the decision step 110 that the rotation 
detection timer does not overflow, then control goes back to the decision 
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step 105, whereat it is determined whether or not the notch 2a of the 
paper spool 2 is detected. 

Accordingly, the lever 8 of the rotation detector 7 is swung by 
the notch 2a of the rotating paper spool 2 and the swinging of the lever 8 
is detected by the detection optical sensor 12, whereby the rotation 
detector 7 can rotate the rotation of the paper spool 2. If it is determined 
based on the rotation spacing detected by the rotation detector 7 that the 
remaining quantity of the roll-like printing paper 3 is small, i.e. the roll- 
like printing paper 3 approaches to its end, then the alarm message 
indicating "REMAINING QUANTITY OF PRINTING PAPER IS SMALL" may 
be displayed on the display section 48. Therefore, a user can perceive in 
advance that the printing paper approaches to its end, and hence it is 
possible to prevent the printing paper from becoming short. 

Since the paper spool 2 has formed thereon the notch 2a 
serving as the rotation detection portion, the additional manufacturing 
processing such as forming marks or perforations on the roll-like printing 
paper 3 itself should not be required unlike the prior art. Therefore, the 
number of manufacturing process for producing roll-like printing papers 
can be prevented from increasing or a production efficiency can be 
prevented from being lowered. Further, since the detection marks or the 
perforations are not formed near the end of the roll-like printing paper 3, 
the loss of the printing paper can be reduced. 

Since the notch 2a is formed on one side of the paper spool 2, if 
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a user attaches the paper spool 2 of the roll-like printing paper 3 
incorrectly, then the rotation detector 7 does not detect the rotation. 
Therefore, the incorrect loading and improper roll-like printing paper can 
be detected, and this incorrect loading can be displayed on the display 
section. 

The paper spool detection section for detecting the rotation of 
the roll-like printing paper and the rotation detection means according to 
a second embodiment of the present invention will be described next. 

FIG. 17 shows a paper spool detection portion according to the 
secojid embodiment of the present invention wherein a bar code 51 
serving as a detection portion may be attached to the inner surface of one 
opening end of a paper spool 50. The bar code 51 may be directly printed 
on the paper spool 50 or a sticker with the bar code 5 1 printed thereon 
may be attached to the inner surface of the paper spool 50. 

FIG. 18 is an elevational side view showing a rotation detection 
means according to the second embodiment of the present invention. The 
paper spool 50 of the roll-like printing paper 3 may be rotatably 
supported by the pair of printing paper roll pressers 5,6. The pair of the 
printing paper roll pressers 5, 6 may be the same as those of the above- 
mentioned first embodiment. The through-hole 5c for detecting the 
rotation of the paper spool 2 may be formed on the printing paper roll 
presser 5 of the rotation detection means at its portion inside from the 
flange portion 5b of the shaft portion 5a. 



The printing paper roll presser 5 may have formed within its 
shaft portion 5a a detection optical sensor serving as a rotation detection 
means opposed to the through-hole 5c. This detection optical sensor 53 
may be adapted to detect the bar code 5 1 which passes the portion of the 
through-hole 5c. 

When the paper spool 50 is rotated to cause the bar code 5 1 of 
the paper spool 50 to oppose the portion of the through-hole 5c of the 
printing paper roll presser 5 as the printing paper 3 is supplied, the 
detection optical sensor 53 may detect such bar code 51, and the 
detection optical sensor 53 may generate pulses. A rest of elements and 
parts other than the bar code 51 serving as the detection portion and the 
detection optical sensor 53 serving as the rotation detection means may 
be arranged similarly to that of the above-mentioned video printer 
according to the first embodiment. 

Accordingly, since the rotation of the paper spool 50 can be 
detected by only reading the bar code 51, there can be achieved particular 
effects that the arrangement is simple and a trouble scarcely occurs. Also, 
since the bar code 51 is read out by the detection optical sensor 53 
serving as the bar code reader, it is possible to discriminate roll-like 
printing papers 3 by the bar code 5 1 thus read. 

While the bar code 51 is attached to the inner surface of the 
paper spool 50 according to the second embodiment, the present 
invention is not limited thereto, and there can of course be used other 
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marks capable of detecting the rotation. Moreover, while the bar code 51 
is attached to the inner surface of one opening end of the paper spool 50 
as described above, the present invention is not limited thereto, and a bar 
code extending in the shaft direction may be attached to the inner surface 
of the paper spool 50. 

Also, while the first and second alarms are displayed on the 
display section according to the first and second embodiments, the 
present invention is not limited thereto, and the first and second alarms 
based on voice or dial tone may be emanated from a speaker or the like. 

Further, while an image is printed on the printing paper by the 
ink ribbon using the sublimation dye or the molten pigment according to 
the above-mentioned first and second embodiments, the present 
invention is not limited thereto, and the video printer may of course be 
arranged such that a thermal paper can be used as the printing paper. 

As set forth above, according to the roll-like printing paper of 
the present invention, it becomes possible to detect the rotation of the 
paper spool by the detection portion formed on the paper spool. 

According to the video printer and the printing paper remaining 
quantity detection method of the present invention, when the rotation 
detection means detects the rotation of the paper spool by the detection 
portion provided on the paper spool, if it is determined by the control 
means based on the detected rotation of the paper spool whether or not 
the remaining quantity of the roll-like printing paper wound around the 
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paper spool approaches to its end. If it is determined that the remaining 
quantity of the roll-like printing paper approaches to its end, then the 
first alarm may be displayed on the display means so that a user can 
perceive in advance that the printing paper approaches to its end. Thus, it 
is possible to reliably prevent the printing paper from becoming short. 

Also, when the detection portion is formed on one side of the 
paper spool, if the paper spool of the roll-like printing paper is attached 
incorrectly, then the rotation detection means cannot detect the rotation. 
Therefore, the incorrect attachment and the improper roll-like printing 
paper can be detected and the second alarm can be displayed by the 
display means, thereby making it possible to prevent the incorrect loading 
of the roll- like printing paper. 

Having described preferred embodiments of the invention with 
reference to the accompanying drawings, it is to be understood that the 
invention is not limited to those precise embodiments and that various 
changes and modifications could be effected therein by one skilled in the 
art without departing from the spirit or scope of the invention as defined 
in the appended claims. 
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